
THE REACTIONS OF MOSOUITOES TO LIGHT IN DIF-
FERENT PERIODS OF THEIR LIFE HISTORY

S. J. HOLMES

From the Zodhgical Laboratory, University of Wisconsin

Everyone is familiar with the quick wriggling downward of
mosquito larvae upon one's approach. Pass your hand over a
jar in which the larvae are hanging from the surface film and
they will quickly dart towards the bottom. The movement is
not an effort to get away from the source of the shadow It is
not simply a tropism. It is a specific reaction to shadows, or a
sudden diminution of light intensity, by swimming downward.
Nevertheless there seems to be an element of negative photo-
taxis m the behavior of the larvae when stimulated by shadows,
although otherwise they may show a positive reaction to light.
These conclusions are borne out, I think, by the following
experiments:

A glass jar containing numerous larvae of Ctdex territans
and C. pipiens was placed before a window through which the
light fell upon the jar obliquely from above. A dark object was
passed over the jar; the larvae quickly swam downward and
toward the side of the jar away from the light. Numerous
repetitions of the experiment gave the same result When the
larvae were brought into a dark room and illuminated from one
side a shadow thrown upon them would cause them to go down-
ward and away from the light as before. The direction of the
light rays is therefore a factor in causing the direction of the
movements of the larvae. I have often noticed that specimens
in a jar before a window swam downward and away from the
light upon my approach, regardless of the direction in which I
came. This led me to ascertain whether the larvae would swim
away from an approaching object or would simply swim down-
ward and away from the light when stimulated by a shadow
or large object in their visual field. The latter was found to
be true. In jars before a window the wrigglers would repeatedly
swim directly towards my hand if it was moved toward them on
the side away from the light. Specimens taken into the dark
room and illuminated from one side by an incandescent electric
lamp would react in the same way. A jar of larvae was then
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placed on a glass plate on a tripod and illuminated from below.
When my hand was passed beneath the jar, thus throwing a
shadow on the larvae from below, they would swim downward
as before. Momentarily turning off the light produced the
same effect. An object placed on a fine wire and brought near
the wriggler from below when it was hanging from the surface
film would invariably cause a sudden descent towards the ap-
proaching object When larvae are on the bottom, shadows
thrown upon them either from above or below simply set them
into commotion, which does not issue in any very definitely

"directed movements.
Notwithstanding this peculiar reaction to shadows and the

direction of the light rays the larvae of Culex often show a
markedly positive phototaxis. Frequently I have seen them
gathered on the side of their jar toward the window and wrhen
brought into a dark room and exposed to an incandescent,
sixteen-candle power electric lamp they swim over toward the
more illuminated side of the dish. Larvae vary greatly in their
phototactic response. Many seem entirely indifferent to the
light. Certain individuals swim toward it eagerly and will
follow it about when it is passed from one side of the dish to the
other, with great promptness. One lot of larvae three days old
was strongly positive, the whole troop swimming over to what-
ever side of the dish the light was held. The same larvae, how-
ever, when suddenly struck by a shadow will go away from the
light rays with equal readiness. Mosquito larvae are very sensi-
tive to jars. Tapping lightly on their vessel sends them quickly
downward. Placed before a window or illuminated from one
side by an artificial light they swim downward and away from
the light whenever they are jarred just as they do when dis-
turbed by a shadow.

There is no orientation in the light response. This is in fact
practically impossible owing to the peculiar method of swimming
which consists in bending the body rapidly from one side to the
other. The larvae swim sidewise or obliquely to the direction
of the rays when they go toward the light, as they do in swim-
ming away from it. When they have arrived at the positive
side of the dish the position of the body bears no relation to the
direction of the rays of light. The lack of orientation in the
larvae may not be of significance in regard to the nature of the
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phototactic response, as any orienting tendency which may be
present and which may perhaps account for the direction of
locomotion would naturally be obscured by the contortions of
the larvae during their progress through the water. Age makes
little difference in the reactions to light. Experiments tried with
larvae less than a day after hatching, elicited the same responses
as in older larvae although they were a little less decided. The
behavior of the pupae, up to even a short time before the emer-
gence of the imago, is practically the same as that of the larvae
both as regards reactions to shadows and positive photo taxis.
The reactions of the larvae and pupae of Culiseta inornatus,
Aedes fuscus and Aedcs curriei are essentially the same as in
the species of Culex above described.

Larvae exposed frequently to shadows gradually fail to respond
to them. A dish containing about thirty three-day old larvae
was shaded by passing an object over it once every minute,
the object being passed as nearly as possible m the same way
and with the same degree of speed. At the first tiial all (about
twenty-five) which were at the surface went down. At the
second sh'ading about fifteen went down, leaving nine at the
surface. In subsequent trials the number remaining at the
surface gradually decreased. From the twelfth to the sixteenth
trials none descended; in the seventeenth, six went down, after
which numerous subsequent trials produced no response. In
another lot all failed to respond after the seventh trial. Other
experiments yielded very similar results. One lot of larvae was
rather exceptional, however, in that they rapidly diminished in
responsiveness in the first three shadings, but up to the fifty-
fifth trial there wras no further reduction in the number descending.

The adult mosquitoes, like the larvae and pupae, show a
peculiar combination of reactions to light. It is well known
that they are much more apt to settle upon dark objects than
upon light ones, and that people wearing dark clothes are more
apt to attract them than those with light-colored apparel. Dur-
ing the day they seek the shade, even when it is not hot or dry,
and darkness brings them out of their haunts. Within doors,
while occasionally found on the windows and the light areas of
the room, they very frequently retreat into the shaded nooks.
But like most moths and many other forms which seek the
shade, they frequently showr a decided positive photo taxis.
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They sometimes fly to lights at night, but some species manifest
little tendency to go towards the light under any conditions.
CuKseta •inornatus, Aedes fusciis and two species of Culex, C.
pipiens and C. territans, with which I have experimented, show
a marked positive photo taxis. They keep on the sides of their
cages nearest the window and in the dark room they follow the
light in any direction. When collecting them in vials it is only
necessary to hold the closed end towards the sun to be able to
put in the cork without the insects escaping. This positive
phototaxis is shown as strongly the first day after emergence as
after specimens have been kept some weeks in confinement.
After a full meal, although more sluggish, they are still positive.
The males show the same positive reactions as the females.


